	Observing System Type
	Implementation Action Timeline

	
	Near Term

IPY:  2007-2008
	Mid Term

Post-IPY: 2009-2015
	Long Term



	SPACE

INFRASTRUCTURE


	Ensure coordinated interagency planning of the IPY Polar Snapshot (plan for SAR/InSAR; high-resolution Vis/IR; and optimization of coverage in respect to IceSat laser cycles) and continuity in higher-level polar data products for an IPY legacy dataset.
Forge inter-agency relationships for the development of a virtual multi-frequency, multi-polarisation SAR constellation for meeting requirements for: routine and frequent cryospheric mapping; InSAR for topographic change and ice dynamics; and snow mapping.
Obtain relevant data for a digital terrain model of ice sheet, ice cap and glaciers (InSAR laser, and stereo images).

Plan the continuity of Landsat class optical mapping capability for world glacier monitoring.

Develop and establish satellite concepts for measurements of SWE and solid precipitation and assess retrieval uncertainties.

Develop a laser altimeter successor to IceSat.


	Implement a virtual SAR constellation for polar applications – based on uniform, standard, routine data acquisition.
Develop integrated data processing capabilities for cryospheric products from SAR virtual constellation, and investigate GRID-based processing. 

Develop integrated, operational analysis products based on cryospheric data assimilation, models, satellite, and in situ data, and develop operational cryospheric forecasting capability.
Implement a mission concept for routine DEMs of glacierised surfaces.

Implement a mission to guarantee continuity in optical satellite sensors with Landsat capability for glacier inventory monitoring.

Implement a dual-, high-frequency radar mission for SWE and extension to GPM for solid precipitation.

Launch a high latitude radar altimeter successor to CryoSat.
Assure adequate temporal overlap for satellite sensor inter-calibration for consistent time series.


	Establish an operational, international SAR satellite constellation for all-weather cryospheric remote sensing, retaining essential modes for large-scale mapping/charting, InSAR terrain mapping, and sea-ice dynamics.
Implement cooperative, global, operational World Glacier Inventory monitoring service.

Ensure continuity in multi-frequency, high-resolution (<12km) passive microwave radiometry – including C-band channel for all-weather SST.
Operationalise satellite SWE and time-variable gravity measurements.
Implement P-band concept for ice-sheet sounding, taiga biomass, and potential permafrost applications.

	NEAR

SURFACE:

AUV/UAVs
	Coordinate near-surface, high resolution remote sensing activities from aircraft, UAV and AUVs with satellite and in-situ experiments during IPY.
	Develop ‘smart’, autonomous in-situ sensors for ice and polar ocean sampling with satellite data relay mechanisms.
	Established a balanced plan comprising satellite and new (AUV/UAV) autonomous observing system elements. 

	IN-SITU

INFRASTRUCTURE
	Supplement sparse and basic in-situ observation networks with precipitation, SWE, permafrost borehole temperatures, ice-sheet/glacier core properties, met/ocean/ice mass balance tracked buoys, glacier mass balance and plan selection of a minimum of 15 reference CryoNet “Supersites” with comprehensive suites of relevant measurements (e.g. by augmentation of existing CEOP and/or GTN sites).
Ensure that a minimum of reference ocean in situ moorings contain Upward Looking Sonar ice draft measurement capability.

Develop appropriate best practices via the establishment of ‘observer’ protocols and standard suites of instrumentation for in-situ sampling and coordinate amongst respective communities (e.g., ASPECT standard for sea-ice observation; CEOP standards).

Develop observer networks in Native communities and involvement of schools.
	Sustain/Convert essential short-term/temporary post-IPY network into long-term Cryo-Net sites.

Augment selected supersites, and extend essential geographic networks to obtain appropriate measurement density and siting, for representative data.
Guarantee continuity in essential historical time-series (e.g. reference glacier sites).

Employ, in so far as possible, station autonomy and NRT telemetry to facilitate data assimilation and data exploitation for satellite cal/val.

Adopt GCOS climate monitoring principles (GCMP) for all operational satellites and in-situ sites.

Capacity building measures: regional training of local community observers and recruitment of schools.

	Implement an integrated in-situ network (CryoNet)– across range of different cryo environments.
Evaluate an in situ cryospheric reference network (CryoNet) and supplement with new sites, and retire others, as needed.



	DATA AND DATA MANAGEMENT
	Establish IPY Data Management Structure (or Data Information System) and standardize metadata principles (e.g. unique meta-tagging of all IPY legacy data for archive retrieval).
Coordinate the unification and quality control of historical datasets (e.g. GLIMS & WGMS),

Promote data rescue and reprocessing of historical benchmark datasets (e.g. glacier terminus locations & previously classified imagery).
Develop tools for integrating diverse and geographically distributed data.
Establish public/educational interface/visualisation of IPY data using Google or Virtual Earth forums.
	Implement an Antarctic Geophysical Processing System for routine SAR sea-ice drift dynamics data products.
Develop integrated, operational analysis products based on cryospheric data assimilation, and develop operational cryospheric forecasting capability.
Recover and Reprocess long-time-series archived data relevant to development and construction of cryospheric fundamental climate data records (FCDRs).
Colocation, digitization and analysis of the long term ice record contained in historic regional ice charts produced by various Northern Hemisphere countries is needed to document historic variability and trends in the sea ice state and the climate over the past 1000 years.
Facilitate the development of processing of  distributed data based on GRID technology.
Implement standard data formats for distributed web/Earth data visualization services.

	Ensure long-term validation, quality control, reprocessing, and media updates of essential cryospheric data sets.
Develop seamless integration and distribution of cryospheric data products, including data fusion products (e.g. mass balance of sea ice, land ice, terrestrial snow cover).
Assimilate cryospheric products in next-generation Earth-system GCMs, operational weather forecast models, and climate models covering short-range to seasonal forecasts.

	INTEGRATIVE

ACTIONS
	Develop long-term plan and begin to augment CEOP supersites with essential CryoNet capabilities
Encourage efficient data collection and NRT (GTN) transmission or transfer to IPY data system
Run process studies during IPY to determine error covariance characteristics of cryospheric  parameters for data assimilation
Develop plan for repatriation and reprocessing of essential cryo datasets for reanalysis projects
Data Products integration efforts including development of techniques to merge in situ and satellite measurements are required.
Unify data policy for Satellite and In-situ data access across international and national agencies, and individuals providing data.
Research and development of operational methods for sea ice thickness determination; in particular, by enhancing the Antarctic ice thickness monitoring project.
Educate the public on where/how to access Theme/IPY data.
Identify a leading organisation on implementation of IPY legacy.
  Identify a Community of Practice.
	Establish network of stations for all cryo apps (CryoNet) and satellite cal/val and data assimilation.
Establish near real-time data transfer capability for all Cryo-Net data.
Develop process-oriented science to facilitate assimilation of all cryo data into NWP and climate models.
Reprocessing must be planned and financed as part of fundamental activities for satellite Agencies and IPY Data repositories.
 
Federate independent providers of cryospheric data products and services, on national and international level (e.g. EuroClim, PolarView)
	Reprocessing of climate records must be planned and financed as part of fundamental activities for satellite Agencies and cryosphere Data repositories.

Develop seasonal-interannual forecasting capability for ice-sheet and glacier, dynamics, mass-balance changes, melt runoff, and sea-level rise rate estimates.
Establish governance of sustained integrated Cryo Observing System

in partnership with GEO, with appropriate mechanisms for long-term sustained financing. Develop plan for funding for sustained in conjunction with GEO




